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A total of 40 samples of beef and chicken luncheon (20 samples for each) were 
collected from different markets in Giza city. Samples were subjected to Mycological 
investigations. Beef luncheon were highly contaminated than chicken luncheon (3.1 x 
10 3 /g ±0.3x 10 3 ) and (4.0 x 10 2 /g ±0.2x 10 2 ) respectively . Seven mould genera were 
isolated from examined samples. The majority of which were Aspergillus (19.7% and 
18.1%) and Penicillium (18.9% and 15.7 %), while, Mucor (7.1% and 4.7%), 
Cladosporium (4.7% and 3.9%) and other genera were also isolated from the same 
samples but in low percentages from beef and chicken luncheon respectively. The 
predominant identified Aspergillus species were; A. niger (18.7% and 14.5%), A. 
flavus (18.7% and 12.5%) and A. ochraceous (6.3% and 6.3%) in the two products 
respectively. The main identified Penicillium species were; P. citrinium (20.6% and 
13.6%), P. expansum (11.4% and 13.6%) and P. verrucosum (6.8% and 6.8%) from 
the same products respectively. Examination for mycotoxin production revealed the 
detection of ochratoxin A at a higher level (mean 21.0 and 27.0 ng /kg) from 2 (10%) 
samples of beef luncheon and one (5%) sample of chicken luncheon, respectively. 
Aflatoxin B1 (mean 15.3 and 9.8 ng / kg) was detected in 4 (20%) samples of beef 
luncheon and 3 (15%) samples of chicken luncheon, respectively. Other mycotoxins 
(AFB2, AFG1, AFG2 and T-2) were detected but in minor levels. Public health 
significance of the identified mould species and the detected mycotoxins were 
discussed. 


Our diet is supplemented with different food 
items; as luncheon that is available under a 
variety of conditions (frozen, canned or 
dehydrated). It may be filled pre- cooked and 
become ready for heating and serving. With 
unhygienic preparation, moulds may attack 
luncheon and render it unfit for consumption due 
to spoilage or deterioration. The level of such 
contamination depends upon the used 
ingredients and the processing methods. 
(Giuseppe, et al., 2004) isolated five genera 
from meat products of three different producers, 
in which Eurotium spp., Aspergillus spp. and 
Penicillium spp. were the main strains. The main 
sources of contamination are the air and the 
stored rooms, rather than the raw meat. The 
growth of different strains depended on the 
temperature and the relative humidity in the 
stored chambers. The most frequently 
encountered fungi from luncheon meat were 
Aspergillus niger, A. flavus, Penicillium 
chrysogenum, Rhizopus stolonifer, Mucor 
circinelloides. Less common were Cladosporium 
sphaerospermum, Alternaria alternata, 
Mycosphaerella tassiana, Penicillium 


aurantiogriseum and Penicillium oxalicum 
(Ismail, et al., 1999). 

Mycotoxins are extremely harmful, sometimes 
lethal to animals and human beings. The toxic 
potential of several toxin-producing moulds or a 
limited number of mycotoxins may occurred due 
to contamination of human food supply whether 
by direct consumption of these agents or via 
domestic animals used for meat production 
(Fishbein, 1972; Bocarov-Stancic, et al., 1995 
and Khan, et al., 1998). Many of these toxins are 
potent neurotoxins, carcinogens and may cause 
degenerative changes in liver, spleen and kidney 
(Atlas-Ronald, 1995). 

Aflatoxicosis is food poisoning that results from 
ingestion of aflatoxins in contaminated food. 
The aflatoxins are group of structurally related 
toxic compounds produced by certain strains of 
the fungi Aspergillus flavus and A. parasiticus. 
Under favourable conditions of temperature and 
humidity, these fungi grow on certain foods, 
resulting in the production of aflatoxins. The 
species were the predominant aflatoxin- 
producing moulds isolated from processed meat 
products including luncheon. The major 
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aflatoxins of concern are designated Bl, B2, Gl, 
and G2. These toxins are usually found together 
in various foods in various proportions. 
However, aflatoxin Bl is usually predominant 
and is the most toxic (Aziz and Youssef, 
199land FDA, 1992). Ochratoxin A (OA) was 
firstly isolated from the culture of Aspergillus 
ochraceus and now is produced by a large 
number of Aspergillus and Penicillium species. 
This mycotoxin represents one of closely related 
derivatives of isocuumarine, which mainly 
reported in temperate areas. It was found as a 
contaminant in the large number of commodities 
and animal organs such as kidney and liver. 
Toxicological studies indicated that OA is a 
teratogenic, mutagenic and carcinogenic 
mycotoxin with the strong toxic effects on liver 
and kidney (George and Lechtman, 1973 and 
Shengand Jiu, 2003). 

Trichothecenes are produced by species of 
Fusarium, Trichoderma and Stachybotrys. Out of 
30 known trichothecens; T- 2 toxin is of 
common occurrence, and cause hyper- 
estrogenic syndrome, hemorrhage and abortion. 
If it is ingested in sufficient quantity, T-2 toxin 
can severely damage the entire digestive tract 
and cause rapid death due to internal 
hemorrhage. T-2 has been implicated in human 
diseases alimentary toxic aleukia and pulmonary 
hemosiderosis (Haschek and Colin, 1991). 
Therefore, this study was planned to evaluate the 
mould contamination and mycotoxin residues in 
local beef and chicken luncheon. Furthermore, 
the isolated species of Aspergillus and 
Penicillium that recovered from examined 
samples were subjected to further identification. 

Materials and Methods 
The following conventional standardizing 
methods were carried out according to (Samson 
and Hoekstra, 1996). 

Sampling. A total of 40 samples of beef and 
chicken luncheon were collected from different 
markets in Giza city (20 for each). The samples 
were transported in an insulated ice bag to the 
laboratory without delay .Ten grams of each 
sample were homogenized with 90 ml sterile 
peptone water (0.1%) in sterile jar using a 
homogenizer (Universal laboratory Aid made in 
Poland). Ten-fold dilutions up to 10 6 using 
sterile peptone water (0.1%) were prepared. Malt 
extract (Oxoid, CM 59 and PH 5.4 + 0.2) and 
Czapeck’s-Dox agar (Oxoid, CM97 and pH 6.8 
+ 0.2) used for plating. The plates were 
incubated at 25° C for 7 days and daily 
examined for detection of mould growth. 


Isolation and identification. Detected colonies 
in Petri dishes were inoculated with sterile 
mycological needles into sterile slope agar (2 % 
malt extract agar; Oxoid,CM59 pH: 6.8) and 
incubated at 25° C for 5 days. The summation of 
inoculated malt extract slopes multiplied by the 
corresponding dilutions expresses the total 
mould count per gram (TMC/g) of the sample. 
Identification of mould species was carried out 
on pure cultures based on 3-point method and 
slide-culture technique. These methods of 
differentiation between mould species mainly 
depended on their taxonomic information and 
morphology of the colony, as well as, 
pigmentation of the reverse surface and fungus 
structure, according to (Egmond, et al., 1996 and 
Samson and Hoekstra, 1996). 

Detection of mycotoxins. Twenty five grams of 
each sample were homogenized with 100 ml of 
chloroform for 5 min by a homogenizer 
(universal laboratory aid made in Poland). 
Extraction was repeated three times. The 
combined chloroform extract was washed by 
distilled water, dried over anhydrous sodium 
sulphate, filtered and concentrated to near 
dryness on a rotator- evaporator. The residue 
was diluted with chloroform to one ml. The 
chloroform solution was analyzed for the 
presence of aflatoxins, ochratoxin A and T-2 
toxin by using thin- layer chromatographic 
procedures (Gimeno, 1979). 

The aflatoxin level was analyzed and confirmed 
using trifluoroacetic acid derivative formation 
(A.O.A.C., 1984). Ochratoxin A was 

quantitively determined according to (Scott, et 
al., 1972 and Nesheim et al., 1973). T- toxin was 
quantitively determined by the method of 
(Schroeder and Kalton, 1975). 

Results and Discussion 
Out of 20 samples of meat luncheon, 9 (45%) 
were contaminated with moulds with mean value 
of TMC 3.1 x 10 3 ±0.3 x 10 3 per one gram (CFU 
/g). The incidence of mould contamination in 
chicken luncheon was 4 (20%) with mean value 
of 4.0 x10 2 ±4.0 xlO 2 / g, (Table 1). The obtained 
results declared that the beef luncheon were 
highly contaminated with moulds than chicken 
luncheon, and this could be attributed to the 
entry of moulds into the gastrointestinal tract of 
food animals in association with ingested feed. 
This agrees with that reported by (Hess, et al., 
1995 and Khan, et al., 1998). 

Results shown in Table (2) revealed that 127 
mould strains belong to 7 genera were isolated 
from the examined samples of beef and chicken 
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Table (1): Total mould count of the examined luncheon samples. 




+ve sample 

Total mould count /1 g 


No. 

% 

Min. 

Max. 

Mean. 

SE 

Meat luncheon 

9 

45 

lxlO 2 

6xl0 3 

3.1xl0 3 

0.3xl0 3 

Chicken luncheon 

4 

20 

3x10 

8xl0 2 

4xl0 2 

0.2xl0 2 

*No. of examined samples is 20 for each. 






Table (2): Isolated mould genera in examined luncheon samples 

>• 



Samples 

Beef luncheon 

Chicken luncheon 

Total 

Mould genera 

No. 

*F% 

No. 

F% 

No. 

F% 

Acromonium 

1 

0.8 

0 

0.0 

1 

0.8 

Alternaria 

2 

1.6 

2 

1.6 

4 

3.2 

Aspergillus 

25 

19.7 

23 

18.1 

48 

37.8 

Cladosporium 

6 

4.7 

5 

3.9 

11 

8.6 

Fusarium 

2 

1.6 

2 

1.6 

4 

3.2 

Mucor 

9 

7.1 

6 

4.7 

15 

11.8 

Penicillium 

24 

18.9 

20 

15.7 

44 

34.6 

Total 

69 

54.3 

58 

45.7 

127 

100 

*Frequency% 







Table (3): Aspergillus species in examined luncheon samples. 




Samples 

Beef luncheon 

Chicken luncheon 

Total 

Aspergillus spp. 

No. 

*F% 

No. 

F% 

No. 

F% 

A. candidus 

1 

2.1 

2 

4.2 

3 

6.3 

A. flavus 

9 

18.7 

6 

12.5 

15 

31.2 

A. fumigatus 

1 

2.1 

2 

4.2 

3 

6.3 

A. nidulans 

0 

0.0 

1 

2.1 

1 

2.1 

A. niger 

9 

18.7 

7 

14.5 

16 

33.3 

A. ochraceous 

3 

6.3 

3 

6.3 

6 

12.5 

A. terreus 

2 

4.2 

2 

4.2 

4 

8.3 

Total 

25 

52.1 

23 

47.9 

48 

100 

* Frequency % 







Table (4): Penicillium species in examined luncheon samples. 




Samples 

Beef luncheon 

Chicken luncheon 

Total 

Penicillium spp. 

No. 

*F% 

No. 

F% 

No. 

F% 

P. citrinium 

9 

20.6 

6 

13.6 

15 

34.1 

P. claviformi 

1 

2.3 

1 

2.3 

2 

4.5 

P. corymbiferum 

2 

4.5 

2 

4.5 

4 

9.1 

P. digitorium 

0 

0.0 

1 

2.3 

1 

2.3 

P. expansum 

5 

11.4 

6 

13.6 

11 

25.0 

P. rubrum 

4 

9.0 

1 

2.3 

5 

11.4 

P. verrucosum 

3 

6.8 

3 

6.8 

6 

13.6 

Total 

24 

54.6 

20 

45.4 

44 

100 


*Frequency % 
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luncheon. The most commonly isolated moulds 
belong to the genera of Aspergillus (19.7% and 
18.1 %) and Penicillium (18.9% and 15.7%), 
respectively. Mucor spp. were detected with 
incidences (7.1% and 4.7%), from beef and 
chicken luncheon samples, respectively; They 
are widely distributed in soil, food, poultry feed 
and animal tissues. It usually appears as a white 
colony on media that becomes brownish-gray 
with age (Hanlin, 1973). 

Cladosporium spp. are the main cause of 
black spot affecting chilled meat in cold stores at 
temperature around 0°C. These species were 
recovered at rates of (4.7% and 3.9%) for beef 
and chicken luncheon samples, respectively, 
(Table 2). Altemaria and Fusarium spp. were 
identified but at lower rate (1.6 %) from both 
types of the examined luncheon samples. 
Altemaria spp. are common saprophytic fungi 
which can grow at a minimal a w (0.85) and a 
wide range of temperature (-5 to 36° C), thereby 
it could be isolated from many kinds of 
foodstuffs, soil and air (Ellis, 1971 and Domsch, 
et al., 1993). Fusarium colonies usually growing 
fast, pale or bright-colored in yellow, brownish, 
pink reddish, violet or lilac shades. These strains 
are highly toxic for human and animals because 
of their ability in production of several types of 
mycotoxins as fuminisins and trichothecenes 
(Flaschek, et al., 1991). Interestingly 
Acromonium species were isolated only from the 
examined samples of beef luncheon; constituting 
0.8% of the isolated strains. 

The obtained results presented in Table (3) 
revealed that 48 Aspergillus species were 
isolated from beef and chicken luncheon 
samples and could be identified as A. niger 
(18.7% and 14.5%), A. flavus (18.7% and 
12.5%) and A. ochraceous (6.3% and 6.3%), 
respectively. Furthermore, A. terreus, A. 
Candidas, A. fumigatus and A. nidulans could be 
also isolated, but at low percentages. These 
values are similar to that recorded by (Farghaly, 
1993 and Mahmoud, et al., 2001). 

Results in (Table 4) illustrated that 44 
Penicillium species were isolated and identified 
as, P. citrinium (20.6% and 13.6%), P. 
expansum (11.4% and 13.6%) and P. 
verrucosum (6.8% and 6.8%) from the examined 
samples of beef and chicken luncheon, 
respectively. Moreover, P. rubrum, P. 


corymbiferum, P. claviformi and P. digitorium 
were detected but at low values. The findings are 
in agreement with that reported by (Zaki, et al., 
1995 and Ahmed, 1997). 

Results given in Table (5) revealed that 
ochratoxin A had the highest contents (mean 
21.0 and 27.0 ng/kg), which recovered from 2 
(10%) samples of beef luncheons and one 
sample of chicken luncheon (5%), respectively. 
These values are higher than the maximum 
permissible limit (Sizoo and Egmond 2005) in 
meat products (5 ng/g). Ochratoxin A is a 
primarily produced by species of Aspergillus and 
Penicillim and may cause damage of the kidneys 
and liver and is also considered as a suspected 
carcinogen. There is also going evidence that it 
impairs the immune system (Sizoo and Egmond, 
2005). 

Aflatoxin B1 contents (mean 15.3 and 9.8 
ng/ kg) were obtained from 4 (20%) samples of 
meat luncheon and 3 (15%) samples of chicken 
luncheon; respectively. Aflatoxin G1 and G2 
were not detected in beef luncheon samples, 
while they were equally distributed in chicken 
luncheon samples (5%), but at different 
concentrations (10.2 and 2.8 ng/kg); 
respectively. Aflatoxin B2 was detected in (5%) 
the beef and chicken luncheon samples, but at 
different concentrations (2.5 and 1.0 ng/kg) 
respectively. Aflatoxins are considered as potent 
carcinogens and known to cause death in sheep 
and cattle. In addition, they may be involved in 
some human disease conditions (Atlas- Ronald, 
1995). 

Aflatoxins are group of the most potent 
mycotxins produced by Aspergillus flavus and 
related strains. They are their carcinogenic and 
found in frequency in nature. More specifically, 
AFB1, is one of the most potent aflatoxins. They 
are responsible for liver cancer in laboratory 
animals and even human-beings. They have been 
linked to a wide variety of human health 
problems. The FDA established maximum 
allowable levels of total aflatoxins in food 
commodities at 20 parts per billion (ppb) 
(Bullerman, 1979 and Bahgat, 1999). 
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